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An efficient health-care delivery system is a pre-requisite to achieve better health for all in the 21^st^ century. Appropriate treatment of commonly occurring diseases and injuries and provision of essential drugs are the two vital components of primary health-care concept as per the Alma-Ata declaration of 1978.\[[@ref1]\] Essential drugs are those drugs that satisfy the health-care needs of the majority of the population; they should therefore, be available at all times in adequate amounts and in appropriate dosage forms, at a price the community can afford.\[[@ref2]\] These drugs are critically required for the management of 90% of commonly occurring medical conditions specific to the area and must meet high standards of quality, safety, and efficacy at a low-cost. It is found that there are more than 60,000 drug formulations available in the Indian drug market.\[[@ref3]\] However, 90% of the commonly prevalent diseases can be treated with about 10% of drugs available in the market. There are medical, economic, social, and administrative advantages in popularizing the concept of essential drugs.\[[@ref4]\]

Rational use of drugs means reasonable or sensible use of drugs and is defined as appropriate use of drugs, when it is really needed, in appropriate strength, dosage, and duration, which will have a beneficial effect on the individual.\[[@ref5]\] Requirements for rational use of drugs will be fulfilled, if the process of prescribing is appropriately, followed. This includes six steps which are, defining the patients problems (diagnosis), defining effective and safe treatment (drugs and non-drug options), selecting appropriate drugs, dosage, and duration, writing a good prescription, giving patients adequate information, and planning to evaluate treatment responses.\[[@ref6]\]

Bad prescribing practices leads to ineffective and unsafe treatment, exacerbation or prolongation of illness, distress, and harm to the patient at a higher cost. World-wide more than 50% of all medicines are prescribed, dispensed, or sold inappropriately, while 50% of patients fail to take them correctly. It was seen that the following were the common types of irrational medicine usage such as poly-pharmacy, inappropriate use of antimicrobials, inadequate dosage, over use of injections, failure to prescribe in accordance with clinical guidelines, and self-medications.\[[@ref5]\] Irrational medicine use may result in serious morbidity and mortality as well as additional economic burden and leads to reduction in the quality of drug therapy, wastage of resources, increased treatment cost, increased risk for adverse drug reactions, and emergence of drug resistance.\[[@ref7]\]

Two of the most commonly seen irrational use of medicines is excessive use of antibiotics and injections. The development of resistant microbes will remain as a problem whenever antimicrobials are used. The misuse and overuse of antimicrobials have exacerbated the problem by adding selection pressures that favor resistance.\[[@ref8]\] Antimicrobial resistance is not only a problem for the individual patient, it also reduces the effectiveness of established treatment and poses a major threat to public health by increasing the complexity and cost of treatment and reducing the probability of a successful outcome.\[[@ref9]\] Regarding the over use of injections, it is estimated that up to 90% of injections are unnecessary, because alternative, safer routes of administration are available. Excessive use of injections, particularly prevalent in low-income countries, is a widespread hazard to health in countries where injection safety cannot be guaranteed.\[[@ref10]\]

Studying drug use pattern among general practitioners (GPs) is of vital importance in the present scenario where irrational drug use and development of drug resistance is becoming rampant. Hence, it has been decided to conduct a study about the prescribing practices among the GPs in a selected urban and rural area of South India using WHO standardized tool.

Materials and Methods {#sec1-2}
=====================

This community based descriptive study was conducted in a randomly selected urban and rural area of Tamil Nadu. The study area consists of urban population of 15,922 distributed in three administrative wards and a rural population of 11,506 distributed in nine villages. A stratified random sampling method was used in the study. Ethical approval was obtained from the Institutional Ethical Committee before starting the study. It was decided to study 300 prescriptions from urban and 300 from rural area. Data were collected by house hold survey using the basic parameters stipulated in the WHO "How to investigate drug use in health facilities" tool.\[[@ref11]\] The investigators enquired about the history of visiting a health facility in the catchment area by any member of the family in the past 6 months irrespective of the type of facility (government or private). The available prescription at that time of visit was studied and relevant data was collected using the standardized WHO data collection forms designed for "How to investigate drug use in health facilities." The study team compiled information on five prescribing indicators and appropriate descriptive tables were generated to demonstrate the findings.

Results {#sec1-3}
=======

Following observations were made from the study about the drug use patterns based on the prescribing indicators. The act of poly-pharmacy, i.e., prescribing more than or equal to three drugs per prescription was found among urban and rural area GPs. In an average, the number of drugs prescribed by urban and rural area GPs was nearly 5 and 4, respectively. Nearly 71% of urban GPs were prescribing the drugs by generic name, but only 52% of the rural GPs did that. Nearly 80% of the urban and rural GPs were prescribing at least one injection and overall nearly 50% of them were prescribing at least one antibiotic per prescription \[[Table 1](#T1){ref-type="table"}\]. It is also observed that 34.7% of rural and 40% of the urban GPs prescribed drugs from the essential drug list, knowingly, or unknowingly.

###### 

Distribution of the core drug use indicators based on the prescribing practices
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Out of the 600 prescriptions, it was observed that multivitamins were the most commonly prescribed drug followed by antibiotics, drugs used for gastro-intestinal tract diseases, analgesics, antihistamines, and antipyretics \[[Table 2](#T2){ref-type="table"}\]. The cough syrup, hematinics, dermatological, anti-helminthic, and anti-malarial drugs were the least prescribed in both the areas during the study period.

###### 

Distribution of commonly prescribed drugs by the practitioners
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Among the antibiotics prescribed \[[Table 3](#T3){ref-type="table"}\], capsule amoxicillin (49.2%) and injection gentamicin (31.7%) were the most commonly prescribed in both urban and rural areas and co-trimoxazole was the least prescribed antibiotic (11.5%). Prescribing injections was a common practice in both areas. It was observed that gentamicin (31.7%), which is an antibiotic and diclofenac sodium (32.5%), which is an analgesic were the most commonly prescribed injections by the GPs \[[Table 3](#T3){ref-type="table"}\]. Injection vitamin B~12~ and paracetamol were also frequently prescribed while ranitidine and chlorpheniramine maleate were the least prescribed injections.

###### 

Distribution of commonly prescribed antibiotics and injections by the practitioners
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The habit of prescribing more than one antibiotic was seen more among urban GPs (28.7%) when compared to rural GPs (13%). It was also observed that nearly 48.3% of the urban GPs and 12.3% of the rural GPs were prescribing more than one injection per patient \[[Table 3](#T3){ref-type="table"}\].

The quality of prescriptions was assessed on the basis of certain characteristics and its outcome was assessed \[[Table 4](#T4){ref-type="table"}\]. It was observed that all the GPs entered details of the patient such as name, age, and sex in all prescriptions. Urban GPs (59.3%) wrote more legible prescriptions when compared to the rural GPs (22.7%). Only 72% of the urban and 79.7% of rural GPs wrote the diagnosis in their prescription. Abbreviations were more often used by both urban and rural GPs but the practice was found to be more among rural GPs. Nearly half of the rural GPs and 3/4^th^ of the urban GPs have signed their prescriptions. Details regarding the drug strength and dosage schedule were present only in 0.7% of the rural and 11% of the urban GPs prescriptions.

###### 

Characteristics of the prescriptions by rural and urban practitioners
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Discussion {#sec1-4}
==========

Many studies were carried out on the drug use practices in developed and developing countries, using the WHO and International Network for the Rational Use of Drugs (INRUD) standard set of drug indicators to measure the drug use practices at the country level as well as at various regional and individual facilities. These drug use indicators were tested in developing countries by Hogerzeil *et al*.\[[@ref12]\] under action program on essential drugs, WHO and the recommended methods for data collection were presented to improve drug use and prescribing behavior. The main objective of the present study was to find out the current drug use practices in terms of what was prescribed, to the patient during each visit to a health facility among the urban and rural GPs.

On observation about the type of drugs prescribed, it was seen that multivitamins and antibiotics were prescribed most frequently by the GPs. Multivitamins were found in nearly 20% of the prescriptions and this practice of prescribing multivitamins may be done for the placebo effect on the illnesses. A prescription survey from Goa revealed that vitamins and tonics, for which there are few specific medical indications, were used in almost half of all prescriptions.\[[@ref13]\] The prescription of tonics and vitamins increased from 20% to 52% with the number of drugs per prescription and contributed to poly-pharmacy and increased cost.\[[@ref14]\] Nutritional experts have long been able to prove that most individuals on a balanced diet have no need for vitamin supplements. Much of the additional vitamins supplemented are simply excreted through the kidneys, which is an unnecessary load to it.

Prescriptions with more antibiotics show that there may be an injudicious use of antibiotics for common illnesses in the study area. Antibiotics were prescribed in about 55% of the prescription and among which, amoxicillin was the most commonly prescribed antibiotic followed by gentamicin and this practice was found more among urban GPs. This finding is similar to the studies conducted by Moghadamnia *et al*.\[[@ref15]\] and Hasan\[[@ref16]\] where penicillin group of drugs (mostly amoxicillin) were the most commonly prescribed antibiotics followed by sulfonamides. Moghadamnia *et al*.\[[@ref15]\] and Bhartiy *et al*.\[[@ref7]\] mentioned that the most commonly prescribed drugs were antibiotics and NSAIDs. A study carried out in primary and secondary health-care facilities of public/government and private settings at four sites in India revealed that the overall antimicrobial prescription rate was 69.4% and wide variation was observed. Physicians practicing in rural and public/government settings prescribed antimicrobials more frequently than those in urban and private settings. Two-third of all antimicrobials prescribed were penicillin and co-trimoxazole, and more than 40% of prescriptions from private sector were quinolones and cephalosporins.\[[@ref17]\] Another study conducted in a small Indian hospital, showed that more than 80% of all admitted patients received antimicrobial drugs such as penicillin, gentamicin, co-trimoxazole, ciprofloxacin, and metronidazole, and all antimicrobial drugs were given empirically with no confirmation of the infective agent.\[[@ref18]\]

The injudicious usage of antibiotics may lead to severe antimicrobial resistance, which has been highlighted by World Health Day 2011 theme "Antimicrobial resistance: No action today no cure tomorrow".\[[@ref19]\] There are definite policies/guidelines for appropriate use of antimicrobials at national level in specific national health programs being run in the country, for example, Revised National Tuberculosis Control Programme (RNTCP), National AIDS control programme, etc. For other diseases of public health importance such as enteric fever, diarrheal disease, and respiratory infections the individual hospitals are following their own antimicrobial policies and hospital infection control guidelines. To monitor antimicrobial resistance it is necessary to have regulations for use and misuse of antibiotics in the country, creation of national surveillance system for antibiotic resistance, mechanism of monitoring prescription audits, regulatory provision for monitoring use of antibiotics in human, veterinary and industrial sectors, and identification of specific intervention measures for rational use of antibiotics.\[[@ref20]\]

Prescription of more injections has been reported from various studies in developing and developed countries. This study recorded that 81% of the prescriptions were found to be with an injection. Inappropriate drug use studies in Tanzania showed that over 70% of patients attending out-patient clinics at private dispensaries received at least one injection per consultation, a value higher than WHO recommended target of 10%. In a Chinese study, the proportion of prescriptions with an injection was 22.63%,\[[@ref21]\] and about 18% of prescriptions were having injections in the study conducted in Lao PDR, Japan.\[[@ref22]\]

In a study in Maharashtra, about 25% of the prescriptions contained at least one injection.\[[@ref23]\] Injections were given in 77.7% of the studied illness cases in the health facilities in six divisions of Bangladesh.\[[@ref24]\] Prescribing more injections per prescription are of concern, considering the likelihood of adverse effects of possible use of unsafe syringes to transmit HIV, hepatitis B and C, and added economic impact on the patient and the health-care system.\[[@ref25]\] Furthermore, this generates more biomedical waste in that area.

Based on the WHO prescribing indicators, It was seen that the average number of drugs per prescription was 4.5 (4.03 in the rural area and 5.05 in the urban area). Prescriptions containing five and above drugs were seem to be nearly half of the prescriptions, which shows that there is a practice of poly-pharmacy among the GPs in the study area, which is found to be similar with many studies conducted in and around India with the similar settings.\[[@ref15][@ref26][@ref27]\] Nearly one-third of the GPs never prescribed drugs with their generic name ,which may be due to lack of awareness and absence of proper regulatory mechanism over them in prescribing drugs. This finding is found to be similar with the studies conducted by Bhartiy *et al*.\[[@ref7]\] as well as other studies conducted in Manipal,\[[@ref28]\] Uzbekistan,\[[@ref10]\] and Jordan.\[[@ref29]\]

The study of the quality of the prescriptions revealed that there is poor legibility of the prescription, high usage of abbreviations, inadequate details of the illness and the drugs prescribed without mentioning the strength and frequency of administration and without the signature of the doctor in it. This shows that there is a lacuna in the quality of prescriptions given and also shows the lack of enforcement by professional bodies over the GPs on good prescribing practices. Sufficient evidence is now available to persuade policy-makers and health professionals that it is vital to enforce rational drug use among the GPs. If such effective strategies are followed, the quality of health-care can be improved and drug expenditures can be reduced.\[[@ref30]\]

Thus, the practice of poly-pharmacy, low usage of generic drugs, injudicious usage of antibiotics, and injections in the prescriptions were prevalent in the study area. The study outcome reflects the practice of irrational prescribing among the GPs in both urban and rural area. Though, short-term outcome of such irrational prescriptions is overlooked, the long-term effect can lead to serious public health problems like antimicrobial drug resistance. The study of the quality of the prescription revealed unsatisfactory results. The GPs are legally bound to give a proper legible prescription, which is intended to serve as a guide for the dispensers and patients for effective use of medicines.

As this being a descriptive study, identification of the factors related to the prescription was not carried out by the investigators. Perhaps studying the prescriptions along with the knowledge and attitude of the medical practitioners might be more ideal in getting the information regarding the rational prescribing practices in this kind of setting. Though the data included both the prescriptions of acute and chronic illnesses, distribution of them in the usage of drugs was not clearly identified by the investigators. With the above limitations, prevalence of irrational prescription of drugs was well identified and the pattern of drug use.

Conclusions {#sec1-5}
===========

As this study focuses on the prescribing practice among the practitioners and their pattern of drug use, certain areas were identified where intervention can be made to improve their practice. As medical professionals are the group of focus here, where the factors related to them influence a large in better clinical decision making. One of it is evidence based rational prescription of drugs. Since, the practice is largely influenced by knowledge and attitude, importance of it has to be emphasized at the earliest. Undergraduate medical education should focus more on good prescribing practices and rational use of drugs, which will have long-term beneficial effects. Involvement of professional associations to encourage their members in helping to make evidence based rational prescription of drugs may improve the attitude of using those in their practice. Legislation of policies on rational prescribing practice by the government and institutions may help the medical practitioners to improve their motivation which influence to bring the attitude to the practice of it. Thus, we conclude revision of clinical policy is a need of the hour to bring the change at all possible levels for long-term and better clinical outcome in the medical practice.
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